Many fish species emit sounds in agonistic contexts. During direct confrontations sounds are typically produced during the display phase in conjunction with visual exhibitions. Here we studied sound production during territorial defence in captive painted gobies, Pomatoschistus pictus, and related acoustic parameters with male traits and the date of recording (Julian day, i.e., with the approach of the peak of the breeding season). Territorial males emitted drumming sounds during displays that involved darkening the chin and fins, spreading fins and quivering the body. Drums were trains of low frequency pulses (≈23 pulses) repeated every 27 ms and usually lasting under a second. Drums were produced in short sequences of sounds (bursts). All acoustic parameters differed significantly among males. Drum and burst duration, and drum number of pulses increased significantly with male size. Calling duration (including drum, burst duration and drum number of pulses) also increased significantly with Julian date and presented a high intra-male variability, suggesting that these parameters may also depend on the individual's motivation. We provide the first report for agonistic sound production in sand gobies and give evidence that sound parameters contain information that can be used during mutual assessment in contests over territories.
Introduction
In animal contests, asymmetries between the opponents, such as size, previous fighting experience or prior residence, are determinant to the outcome of an interaction (Archer, 1988) . Consequently, animals spend a great part of agonistic contests in mutual assessment ultimately avoiding more costly escalated fighting from which physical injuries or even death might occur (Enquist & Leimar, 1983) . These early phases of sequential mutual assessment consist of display behaviour that advertises the contestants' fighting abilities, which depend on intrinsic factors such as body size and weaponry (Parker, 1974) or extrinsic components such as motivation, prior residence and experience (e.g., Turner, 1994; Hsu & Wolf, 1999) . Therefore, it is not surprising that many species show large agonistic repertoires, combining several sensory modalities by using visual, acoustic or olfactory displays in a complex signalling system, suggesting that multiple fighting ability components can be assessed through multimodal cues (Enquist, 1985; Hack, 1997) .
Acoustic signals are emitted in a variety of agonistic contexts by vertebrates (e.g., Clutton-Brock & Albon, 1979), including members of more than 30 families of teleost fishes (reviewed in Ladich & Myrberg, 2006) . As other animals, fishes often produce sounds in distress or disturbance situations, as well as in direct confrontations with conspecifics. Agonistic sounds are frequently described as part of displays characteristic of contests for limited resources, such as food, territories or mates, while alarm calls are characteristic of distressful situations such as natural predator attacks, human handling or fishing net confinement (Ladich & Myrberg, 2006) .
Unlike amphibians, birds and mammals, that produce sounds by flowing air through a tube (the larynx or the syrinx) associated with membranes (e.g., vocal cords), cavities and sacs (Bradbury & Vehrencamp, 1998) , fishes exhibit the largest diversity of sound-producing mechanisms in vertebrates (Ladich & Fine, 2006) . These include several swimbladder sonic systems, pectoral-related mechanisms or a variety of other mechanisms such as dorsal fin stridulation, friction of neck vertebrae, or air passage through the anal duct (reviewed in Ladich & Fine, 2006) . The most common means of sound
